The intramolecular variant of the meta cycloaddition lb ,c,2 holds particular promise for polycycle synthesis. Its utility is coupled, however, to the control which can be exercised over mode selectivity, regioselectivity, endo/exo selectivity and stereo induction. In order to explore these issues and the utility of this reaction in complex molecule synthesis, we recently investigat 2 ed the application of this reaction to the synthesis of cedrene a (Scheme II). In the course of this work, it was established that the intramolecular reaction, involving an excited state ortho-substituted anisole tethered by a three carbon link to a trisubstituted alkene, proceeds via the meta mode of addition, a characteristic mode preference for arenes and alkenes whose ionization potentials are similar l • It was also These reactions were conducted by adding potassium metal, either as bits or dissolved in ammonia, to an ammonia solution of a halobenzene and potassium acetone enolate.
Whatever the addition protocol, the product distribution is strongly dependent on the identity of the halogen: with iodine, a high ketone/ alcohol ratio and little benzene, but with fluorine a low ketone/alcohol ratio and much benzene, with PhBr & PhCl falling between.
These reactions are believed to occur by the SRNl mechanism:
Department of Chemistry, Yale University Some years ago, we considered the possible modes by which a tetrahedral carbon might be deformed.
One of these, the "umbrella mode," retains one of the three-fold axes of symmetry, and leads to an "inverted" geometry at carbon:
The small-ring propellanes consititute a which contain this structural element. which have been studied include: In 1975 we drew attention to the fact that although carbohydrates represented a vast resource of accessible, tractable, and well-researched substances, synthetic organic chemists were by and large totally innocent of their existence. At that time synthetic methodology applicable to non-carbohydrate targets had not received any concentrated attention, although Miljkovic had announced his intention of synthesizing erythronolide from sugars (1974)2, and Stork's prostaglandin synthesis was then underway3. This latter work, in addition to our synthesis of avenacjolide (1975)4, and Hanessian's approach to erythronolide (1977)5 were early consciousness-raisers, and the vitality of this "idea whose time has come" is manifested by the fact that for the FIFTH IUPAC Conference on Organic Synthesis (Freiburg, 1984) , one of the four topi cs wi 11 be "Carbohydrates in Organi c Synthes is" • The burgeoning literature reveals the remarkable versatility of these simple substances; but their impact has been strongest on synthetic approaches to macrolides and ionophores. The literature shows that the idea of utilizing sugars for these endeavours was first expressed by Miljkovic 2 , although the greatest advances were by Hanessian's groups. That early connection was logical since the seco-acid of erythronolide, 1, may be classified as a higher-carbon sugar -an aldonic acid to be preci se Go. It is therefore appropri ate to regard these substances as "pseudo" long-chain sugars.
AAcb
The current trendy glamour of macrolides and ionophores should not be allowed to detract from the fact that there are many authentic long-chain sugars which are components of important antibiotics. A sampling of these is also shown in The complex molecule of vitamin B12 (1) is both fascinating and biologically very efficient. Two major problems concerning this vitamin have been brilliantly solved, namely, structure determination and total synthesis. Two more remain, which are mode of action and biosynthesis. One of the major interests of my group at Cambridge over the past 15 years has been concerned with this last problem of biosynthesis.
At the heart of the structure of vitamin B 12 is the corrin macrocycle which comprises four pyrrole-derived rings linked by three one-carbon bridges, there being a direct link between rings A and D. The periphery of the macrocycle is highly chiral as a result of extensive Cmethylation. The aim of our work is to discover, and to determine the structure of, all the intermediates on the entire pathway as, step-by-step, the various methyl groups are introduced and other modifications, e.g. decarboxylation, occur. Success in this phase then opens up challenging opportunities for total syntheses of the novel macrocycles which have been revealed. The lecture will cover the synthetic as well as the biosynthetic aspects of -the r,"searches.
The first macrocycle formed on the pathway to vitamin B 12 (1) is the colourless uroporphyrinogen-llI (2), usually shortened to uro' gen-Ill. The way in which this surprising structure is constructed in living systems was one of the major puzzles in biosynthesis. However, the progress made since 1968 has been striking and most features of the pathway have been discovered. This chemistry in its broadest sweep will be surveyed including synthetic, spectroscopic, kinetic and enzymatic aspects.
Macrocycles of prime interest for the biosynthetic story beyond uro'gen-Ill (2) are shown as (3), (4), (5), (6) and
These all retain the one-carbon bridge between rings A and D which has been eliminated by the time vitamin B 12 (1) has been built. In what form is the fragment extruded and at what oxidation level? These questions raised special problems but it will be seen that their nature is such that they are attackable using the strength and approaches of organic chemistry.
SYNTHETIC STUDIES IN THE MILBEMYCIN-AVERMECTIN AREA:
A The University of Pennsylvania, Philadelphia, Pennsylvania 19104 In this presentation we describe the first total synthesis of milbemycin {33
and its epimer, epimilbemycin f3 3 , the simplest members of a family of some thir· teen architecturally novel macrolide antibiotics structurally related to the avermectins, and known to possess remarkably potent pesticidal activity against a host of agricultural pests. Our approach to this class of antibiotics is short (longest linear sequence, sixteen steps), convergent and for the most part, stereocontrolled. Small ring hydrocarbons are particularly intefesting compounds because their high energy content, relative to the acyclic isomers, often endows them with unusual reactivity. Cyclopropene is one of the simplest of such molecules in terms of chemical composition and at the same time perhaps the most strained of the compounds hitherto known, if strain is calculated per carbon atom. The strain energy in cyclopropene is approximately 54 kcal/mol and is primarily due to the strain present in the a-framework. The relief of ring strain combined with resonance stabilization of the corresponding ring-opened species accounts for the relatively facile ring-opening reaction of this molecule. Addition across the double bond in cyclopropene also proceeds quite readily since it reduces ring strain by 26 kcal/mol. In the three years since it first appeared in literature the titanium-catalyzed asymmetric epoxidation process has become a popular means of obtaining enantiomerical1y pure compounds.
In this lecture I wish to present several new asymmetric processes which have emerged from our research during the past year.
These include a method for kinetic resolution of S-hydroxyamines, a method for asymmetric chlorohydroxylation of alkenes, and a method for the asymmetric reduction of ketones to chiral secondary alcohols. The reactive 16 e-species CP2Ti=CH2 can be generated from precursors of the type CP2Ti(CH2)L, where L = olefin (metallacyclobutane) and phosphine complexes, at temperatures between -20oC and 60 0 C in the presence of a desired reactant. These complexes (L = olefin) are metathesis catalysts and have been studied to elucidate the mechanism of this important reaction. Reaction products and mechanisms for its reaction with benzyl, main group and transition metal halides have been examined. The evidence to date suggests that these reactions proceed through a halogenation abstraction reaction. The reaction with transition metal halides provide bridging bimetallic methylene complexes of a new type. Of particular interest is the reaction of these species with CO to form ketene complexes. Alternate sources of the same ketene complex will also be described. The reactions of CP2TiCH2 result in a number of useful organic transformations. Some of the useful transformations which can be accomplished using this chemistry are:
